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Description 

[0001 ] The present invention relates to an information 
transmitting apparatus and method, an information re- 
ceiving apparaus and method, a provider, and a broad- 
casting system. 

[0002] In digital broadcasting systems, EPG (elec- 
tronic program guide) data tor providing program infor- 
mation is formed in an EIT (event information table) for- 
mat according to the rules of DVB/SI (Digital Video 
Broadcasting/Service Information: EN300468) and mul- 
tiplexed with other services information (SI) into a trans- 
port stream. 

[0003] Fig. 1 is a table showing an example of the EIT 
in which the total transmission rate of EPG information ' 
is set at 150 kbps. The EIT consists of a" network^ ID, a 
TS-ID, a service ID, table IDs, program broadcast hours 
corresponding to the table IDs, program lengths corre- 
sponding to the table IDs, and other data. Further, a pro- 
gram title, genre information, etc: can be described in 
descriptors together with a broadcast start hour and a 
program length. ' ; ■ 

[0004] The EIT generally consists of EPG data of the 
self station and EPG data of other stations, each of 
which consists of data of current and next programs, da- 
ta of programs with in .6 hours from.the present-time, data 
of programs that- are 6-24:hours : a way, data of programs ; 
that are 2T3,da7s>away,* and^^^ are 
4-8 days away. The data of programs with in 6 hou rs from 
the present, time, the- data of programs -that are 6-24.. 
hours away,, the ; data ! of programs^ days 
away, .and th e data, pi prog rams that are 4-8 days a way . 
are genericaliy called schedule EPG data that indicates 
a program broadcast schedule. Each of those EPG data 
has its own Tablejd (Table_identification code) and a 
re-transmission cycle. EPG data are transmitted at re- 
transmission cycles that are set for the respective 
Table_id data and have respective prescribed transmis- 
sion rates. The EPG data of current and next programs 
has a relatively short re -transmission cycle of about sev- 
eral seconds. On the other hand, the schedule EPG data, 
indicating a program broadcast schedule has a re-trans- 
mission cycle of about several minutesj, which is longer 
than the re-transmission cycle of the EPG data of cur- 
rent and next programs. j 
[0005] As shown in Fig. 2, as for the transmission of 
EPG data, a prescribed EPG data (including prescribed 
services information) occupation bandwidth is set for the 
transmission channel bandwidth of a digital broadcast- 
ing system. Since priority is given to the transmission of 
video data and audio data, the EPG data occupation 
bandwidth does not vary even if a free portion occurs in 
the occupation bandwidth for the transmission of video 
data or the occupation bandwidth for the transmission 
of audio data. 

[0006] A viewer takes long time to acquire program 
information when the data amount of EPG data is large, 
because EPG data is transmitted to an information re- 



ceiving apparatus at a constant transmission rate even 
if a free portion occurs in the occupation band widths for 
the transmission of video data and audio data. 
[0007] Further, since schedule EPG data indicating 
5 program broadcast schedules has long re -transmission 
cycles and there is no data indicating their transmission 
statuses, an information receiving apparatus takes long 
time to judge the state of the transmission side when the 
transmission of the schedule EPG data is suspended 
io due to the equipment trouble on the transmission side! 
[0008] various respective aspects and features of the 
invention are defined in the appended claims. 
[0009] Embodiments of the invention can provide an - 
. \" information transmitting apparatus and method, an in- 
is formation receiving apparatus <and method, a provider, 
and a broadcasting system in which the transmission 
amount of data of program information can be increased 
when the transmission amounts of video data and audio, 
data can be decreased, and/or an information transmit- 
20 ting apparatus and method, an information receiving ap- 
paratus and method; a provider, and a broadcasting sys- 
tem in which the information receiving apparatus can 
recognize, in a short time, the transmission statuses of 
schedule EPG data that indicate program .broadcast 
; 2S schedules of the transmission side. 

[0010] Embodiments pHhe invention enable acquisj- 
> , Jion of.program informatipnjin.a short timeby increasing 
, the transmission-amount of data of program information 
when the transmission amounts of video data and audio 
_,30. data can be decreased. 

[0011] ; Embodiments ^ the invention allow an infor- 
, mat ion receiving apparat us to recognize, in a shqrf time , 
the transmission statuses of schedule EPG data' that in- 
dicate program broadcast schedules ol the transmission 
35 side. 

[0012] -An information transmitting apparatus accord- 
ing to embodiments of the invention comprising multi- 
plexing means for multiplexing a plurality of signals; and 
control means for controlling a multiplexing ratio among 

40 the plurality of signals in the multiplexing means. 
. : [0013]_ Ah information transmitting method according 

! to the embodiments of the' invention comprises a multi- 

• M plexirig step" of multiplexihgTa plurality! of signals; and a 
control step of controlling a 'muttjplexinc^ratio : among the 

45 plurality of signals in jh'e mujtiplexing step. 

[001 4] A provider according to embod iments of the in- 
vention provides a computer-readable program or me- 
dium for causing an information transmitting apparatus 
to execute a process comprising: a multiplexing step of 

50 multiplexing a plurality of signals; and a control step of 
controlling a multiplexing ratio among the plurality of sig- 
nals jn the multiplexing step. 

[0015] An information receiving apparatus according 
to embodiments of the invention comprises separating 
55 means for separating program information that is multi- 
plexed with a video signal and an audio signal; storing 
means for storing the program information separated by 
the separating means; and control means for controlling 
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operations of the separating means and the storing 
means in accordance with a transmission rate of the pro- 
gram information. 

[0016] An intormation receiving method according to 
embodiments of the invention comprises a separating s 
step of separating prpg ram .information that is multi- 
plexed with a video signal and an audio signal; a storing 
step of storing the program information separated by the ; 
separating means; and a control step of cbntroljing op- 
erations of the separating ' step and th e storing step " in I, * o ( 
accordance with a transmission rate of the program in- 
formation. 

[0017] . A provider according to another^embodimerit 
of the. invent ion provides a computer-readable program . 
or medium for causing amnformation receiving appara- is 
tus to ^exec'ute^prjpcess comprising a separating step 
of separating, program Information that is multiplexed 
with a video signal and an audio signal; a storing step 
of storing the program information separated by the sep- 
arating, means; r a^id a control step of controlling 'opera- V po- 
tions of the separating step and the storing step in ac- /' 
cordance with a transmission rate of the program infor- 

mation • . „ ( . ^. . ~ 

[0018] , A ^ broadcasting system according to an em- 
bodiment of the invention, is such that an information 2S 
transmitting^ apparatus comprises video encoding 
means for encoding a^ video > signal; audio encoding 
means for encoding.an audio signal;, program jnforma- ! 
t ion data, gen eratihg means i or gen i eratlh g data of b ro- 
gram r jnfotm^ means, .for^multiptoingj. , so 

the data^of the program information that is output from 
the program information data generating means with_ 
video data thatis output from the video encoding means . . 
and audio data that is output from the t audio encoding 
means; r and controlrheansJor controlling a data output 35 
rate of, the video encoding ineans, a data output rate of 
the audio (encoding means, a data output rate .of the pro- 
gram information data generating means, and a.mufti- 
ptexing ratio among the video data, the audio data,, and . 
the data of the program information in the multiplexing 40 
means,, and that^an, information receiving apparatus^,,. . 
comprises separating means , for separating the pro- . t 



comprises separating me 

gram information that is multiplexed with the video ,sig- 
nal and. the. audio signal* storing means for storing the 
program .information separated, by the separating 45 
means; and, controLmeans for.eont rolling operations of 
the separating means and the storing means in accord- 
ance with a transmission rate of; the program informa-, 
tion. . . . w* > > 

[0019] An .infp^ation transmrtting apparatus accord- 
ing to .anpthe^embMim invention comprises 

program information data generating means for gener- 
ating program information data including information of 
a transmission status of program information; and mul- 
tiplexing means for multiplexing the program informa- ss 
tion data generated by the program inforrriatioh data 
generating means with an encoded video signal and an 
encoded audio signal. 



[0020] The invention wjll now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a table showing an example of EIT; 
Fig. .2 shows hbw a video data occupation band- 
width, ah audio data occupation bandwidth, and an 
EPG data occupation bandwidth vary with time in 
relation to ajra'nsrnission channel bandwidth; 
Fig. 3 is a block diagram showing the configuration 
of an information transmitting apparatus according 
to an embodiment of the present Invention; 
Fig. 4 is a table showing an EIT in which the total, 
transmission rate of EPG information is i set at 330 
kbps; 

Fig. 5 shows how a video data occupation band- 
width, an audio data occupation bandwidtn, and an ' 
EPG data occupation bandwidth vary with time in 
relation ^to a' transmission channel bandwidth in a 
case where the transmission rate of EPiG data is 
increased at prescribed time points; 
Fig. 6 is a flowchart showing a bandwidth' allocation 
changing process of a system controller; 
Fig. 7 is. a block diagram showing the configuration 
of an information receiving apparatus according to 
an embodiment of the invention; 
Fig. 8 is a flowchart showing the ' operation of ah 
EPG data acquisition ^ jgrocdss of the irif omriatipn ren 
ceiying apparatus^'' J ' " 

Fig . 9 shows an E i t j orrn that defines a description 
format of EPG dafe of current and next programs;^ 
Fig. 1 0 shows a description of the transmission sta- 
tuses of schedule EPG data that is made in a He- V 
scriptor of EPG p ; ata of current arid next programs 
and indicates program broadcast schedules; 
Fig.' 11 ''is a flowchart showing a process of the in- 
formatibh transmitting apparatus for acquiring ^daia. ' 
, of the trahsrhiss iori statuses of sch edu le E P^G cla ta " 
indicating program broadcast schedules; and 
Fig. 12 shows a form of a table information table 
that defines an SI description format. 

[0021] " Fig. 3 is a block diagram showing the cbhfigu- ^ 
ration of an information transmitting apparatus accord 1 , 
ing to an embodiment of the invention. The information 
processing apparatus 1 outputs a transport stream TB , 
based oh a pluralrty of video signals arid audio signals " 
that are input externally £h MPEG video ehcdder 1 1 - 1 
generates a video elementary stream based bh a video ( 
signal .that is input external ly and outputs it to a multi- 
plexer 1 3-1. An MP£G video encoder 11-2 generates a 
video elementary stream based on a video signal that 
is input externally and outputs it to a multiplexer 13-2.^ r 
[0022] An MPEG audio encoder 12-1 generates ah . 
audio elementary strearh based. on an audio signal that 
is input externally and outputs it to the multiplexer 1 3-1 . 
An MPEG audio encoder 12-2 generates an audio ele- 
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mentary stream based on an audio signal that is input 
externally and outputs it to the multiplexer 1 3-2. 
[0023] The multiplexer 13-1 multiplexes a video ele- 
mentary stream supplied from the MPEG video encoder 
11-1 and an audio elementary stream supplied from the 5 
MPEG audio encoder 12-1 by incorporating those into 
packets having a prescribed fixed length,, and outputs 
the packets to a transport stream muitip lexer 14. The 
multiplexer 13-2 multiplexes a video elementary stream 
supplied from the MPEG video encoder 1 1-2 and an au- 10 
dio elementary stream supplied from the'MPEG audio 
encoder i 2-2 by incorporating those into packets having 
a prescribed fixed length, and outputs the^packets to the 
transport stream multiplexer 1 4. 

[0024] t An SI database^ 15 supplies system jnforma- is 
Won data stored therein to an SI/EPG data generator 17. 
An EPG database 16 supplies EPG data stored therein, 
to the SI/EPG datagenerator 17. The SI/EPG data gen- 
erator 17 incorr^rates data that are suppjied from the 
SI database 15 and the EPG database 16 "and i data in- 20 
dicating the transmission statuses of schedule EPG da- 
ta that indicate program broadcast schedules into pack- 
ets of a prescribed fixed length and outputs the packets 
to the transport strea^ multiplexer 14. ^ ' 
[0025] r A schedule jdataba^ system 25 

controlled 1 9"with the contents, transmission re- 
transmission cycles, etc. of video data, audio data, and 
EPG data, respectively, that will be'transmitted'f ro^ the 
information transmitting apparatus at each time pbiht. 
Based oh the data supplied from the schedule database so 
18, the. system controller 19 manages the states of the 
MPEG video encc^eYs 1 V- i ancPl i,-2 andTh e, MPEG aii- 
dio encoders 12-1 and 1 2-2 and 4 cpntrols the bit rates of 
video elementary streams triat/are 'output' from the 
MPEG video encoders 11 -1 c and 1,1-2 and audio elemen- 35 
tary streams that are output from the faPEG audiolen- 
coders 1 2-1 and 1 2-2. Further, the system controller 1 9 
controls . the^amount of packets that arejDutput from the 
S l/E PG . data^eheratpr "17 f S^IJ f u rth er, the sy stejm con- 
troller 19 controls the multiplexers" 1 3-1 and 1 ^2 and 40 
the transport stream multiplexer 14 to thereby control, 

f*!^KV ■•j^'.'t--nTtOliV OiO*aJ \0 rnio* « 3WO^<J r H 

the video data occupation bandwidth, the audio data 6c- 
cupation bandwidth, and the EPG data occupation 
bandwidth in relation to the transmission channel band- , , 
width.. ; _ , ^ _^ ri 45 
[0026] 7 Tji i e ^transport st ream mu ft iplexer 1 4 rrtu ttiplex- 
es packets that are supplied from the multiplexers Tsf- 1 
and 13-2 and the SIZE PS data^gehe rato? 1 7 and outputs 
a transport stream. A mo^ 

port stream that is output ^rbm th so 
tip lexer 14 according to a pre^ribe^'^rn^ulatipn^ 
scheme and outputs a i modulated transport stream'TS 
to, for example, an antenna (not shown) in the case of 
t ransmtssion by radio waves or io a prescribed interface 
in the case of transmission via a cable. !, , ^ 5 

[0027] Fig. 4 is a table showing an ElT in which the 
total transmission rate of EPG information 'is set at 330 
kbps. In the ElT shown in Fig. 4, the re-transmissiori cy- 



cle of program information of other stations that are 6-24 
hours away is set at 1 0 seconds that is 1/2 of that of the 
EIT shown in Fig. 1 . The re-transmission cycle of pro- 
gram information of other stations that are 2-3 days 
away is set at 20 seconds that is 1/3 of that of the EIT 
shown in Fig. 1 . The re-transmission cycle of program 
information of other stations that are 4-8 days away is 
set at 30 seconds that is i/6 of that of the EIT shown in 
Fig. 1. Therefore, the transmission rate of program in- 
formation of other stations that are 6-24 hours away in 
the EIT shown in Fig. 4 is set at 64 kbjps, which is two 
times higher than in the EIT shown in Fig. 1 . The trans- 
mission rate of program information of other stations 
that are 2-3 days away in the EIT shown in Fig. 4 is set 
at 60 kbps, which is three times higher than in the EIT 
shown in Fig. 1 1 Thelransmission rate of program infor- 
mation of other statipris that are 4-8 days a way in the 
EIT shown in Fig. 4 is set at 120 kbps, which is r six times 
higher than in the EIT of Fig. 1. A wider transmission 
channel bandwidth is required to transmit EPGI data ac- 
cording to the EIT shown in Fig. 4 than to transmit EPG 
data according to the EIT shown in Fig. 1. 
[0028] Fig. 5 shows how a video data occupation 
bandwidth, an audio data occupation bandwidth, and 
EPG data occupation band widtrV vary With time in rela- 
tion to a i transmission channel bandwidth in a case 
where ' EPG data 'is 't ransm itted accordi rig to the E I f of 
Fig. 4 iri periods from time 0:00, 2:00, and 4:00 to pre- 
scribed time points arid according i to the Elf of Fig. 1 in 
the rer^ainihg periods. The EPG da^^occu'patioh Band- 
width is wider in the periods from ti^^^^ and 
4:00 to the prescribed time points than" in* th 4 rerhkiriihg 
periods.' : '/ ' *' ' :' V,''""'^ ' . \' 

[0029] Conversely, the video data c>ccupation' band- 
width and the audio data occupation bandwidth are nar- 
rower in ^the^periodis from time 0:00, 2:00, 'and 4:00 to 
the prescribed tirrie^poihts than in the remainiHg pWibas. 
It is necessary to set the video data bit rate -and the audio^ 
data bit rate flower in the periods from time 0:00,' '2:00, 
and 4:00 to^the prescribed tirhe points than in the' re- 
rnaining periods. ^ _ ^ _ . ^ 

[0030] ^ Fig:*6 is a flbwchaiS showing a bantfwidth allo- 
cation changing process of the system control ler 1 9; At 
step Si t/ the system ^ 

schecJule database ife, data indicating current ajloc'ation 
of a video data occupation bandwidth, an audio data 6c- 
cupatiori bandwidth, and an EPG data occupation band- 
width. At step SI 2, by using the readnoiit data indicating 
the bandwidth allocation, the system control ler 19 cal- 
culates video data transmission rates of the channels 
corresponding to the MPEG video encoders 11-1 and 
1 1 -2, audio data transmission rates of the channels cor- 
responding to the MPEG audio encoders 12-1 and 12-2, 
and a transmission rate of EPG data. 
[0031] At step S13, the system controller 19 sets, in 
each of the M PEG video encoders 11-1 and '11-2, the 
MPEG audio encoders 12-1 and 12-2, and the SI/EPG 
data generator 17, a transmission rate of packets that 
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are output therefrom. At step S14; the system controller 
19 sets operations corresponding to the allocation of a 
video data occupation bandwidth, an audio data occu- 
pation bandwidth, and an EPG data occupation band- 
width in the rnultipJexers 1 3-1 and ,13-2 and the transport 
stream multiplexejr 14. 

[0032] \ In i the i above-described manner, the informa- 
tion transmitting ap^ the retrans- 
mission'.. 0c\ei. of . E RG data . at prescribed time points 
based on data that is set in the schedule database 181 
[0033] , Fig.,7 is a block diagram showing an informa- 
tion receiyihg.apparatus according to! an embodiment of 
the invention . Tne information receiving apparatus 2 re- 
ceives a transport stream that is supplied from a prede- 
termined .transmissidn channel a^ a pre- 
scribed video signal and "a ' prescribed "audio signal 
based ',&n\ a ^signal correspondin g to' a^ man ipu lation oh 
a remote controller 3. V ^ - 
[0034] , Jbe rerriote controller 3 transmits a prescribed 
inf rared signal ;tq an infrared rays (\ t) receive r 39 of the 
information ( receiving apparatus 2 based on a manipu- 
lation stichj as, a channel selection by the user of the "in-' 
formation recervlhg apparatus 2. The if, receiver 39 out-' 
puts, to a^sy stem ^controller 38, prescribed data corre- 
sponding to an" infrared signaitransmltfed from the re- 
mote controller 3. The system ' .c^ntrc^r 38' supplies a 
demulti^exer .32..wth p|D. (packet identification, data) 
that is based on a i channel selection manipulation by the 
^ user, and supplies an EPG controller 35 with data iridi- 
eating an chelation that is based^on a display manipu- 
lation by^the user.llT^e system controller 38 extracts data 
that is described, in the descriptor. of EPG data of current 
and next .programs and indicates the transmission sta- 
tuses ,of, schedule. EPG data that indicate program 
broadcast schedules.. 

[0035] A demodulator 31 demodulates ^a.^ 

stream TS that has^beeri mc^uiated^ according to a pre- ; 

scribed scheme and supplies a\dembdu|ated transport 

stream tojhe demultiplexer 32. The demultiplexer 32 di- 

vides. a/transport stream, and supplies a Video elemen- 
ts jj US riUe ^:^o*.;;U fTi ^ VOn a B Q f s i JSvOiDHi Rt^D/.. 

tary stream obtained from, packets having prescribed 
PID to aytdeo ^encoder 33, an audio f elementary stream 
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S I data to, th e syste m control ler 33. ' " " 1" ' ' , t 1- 
[0036]^ v The yideo decoder 33 decodes a received vid- 
eo elementary stream and outputs a video signal ac-, 
cording to a prescribed scherne to a display controller 
37. The audio'decoder 34 decodes a receded audio el- 
ementary. stream and outp uts an audio signal to the put- 
side.' '' ' '* " " ' " ""' ' '■ 
[0037] The EPG controller 35 stores EPG data that is 
supplied from the demultiplexer 32 in an EPG memory 
36. The ERG controller 35 reads out data stored in the 
EPG memory 36 under the control of the system con- 
troller 318 and outputs the read-out data to the display 
controller 37 according to a prescribed scheme, the dis- 
play controller 37 outputs a prescribed video signal to 



40 
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the outside based on signals supplied from the video' ^ 
decoder 33 arid the EPG controller 35. 
[0038] Fig. 8 is a flowchart showing the operation of 
an EPG data acquisition prbcess of the information re- 1 
ceiving apparatus 2. At step S21 , the system controller 
38 judges whether there has occurred an EPG datai ac- 1 
quisitiori request. If there R'as occurred an EPG data ac- 
quisition request, the process ^oes to step S22, where f 11 ' ' 
it is judged whether the setting of the system controller 
38 by the user's mariipu fating the remote controller 3 is 
such that EPG data should Be acquired only at the time 
of rate increase (the total transfer rate of EPG ihforma- ! 
tion is increased). 'If it is juBged at step S22 that EPG 
data should be acquired priry at theiirrie of 'rate increase; ' ''' " 
the process goes to step S23, L where ? the system con- : ! ^ 
troller 38 judges whether it has set data of a rate J in-; ' ; '* 
crease period in the EPG 1 c6htVpiler;35:^ 5 *' " ~ y '"- 
[0039] If it is judgeci at"step'^2'3'tnat' ri6 'data 'of a'Tate ' ' ; b 
increase period has beep set in the EPG' controller 35, : ! 
the prbcess goes to step S24, where the system" con- 
trol le r 38"searbh £ es f or data of an E PG data rate increase 
period that is , inciuded in S| dat^ supplied from the de- : >: ~' 
multiplexer 32. -At' s^p^S^the 'System' boritrbller 38 
judges whether data of a rate increase period cbuid be 1 
retrieved. If it is judged ihat (Sata of ^'rate increase period ' : 
could bexetrieVed; the p^ : 5 ^ 

the system 'cOTtroller 38'sets'the 1 ' ^afeb?'a' ratW|ncrease' 
periodln the Epfi;cbntrbite 

Pjien, the pjoPes 1 shoes'' to step 'S^8.' x ' : J '"' *' ~ : ^ : ' ^ '"^ % - 
[0040] ' If it i^jfdged^ste^ ar^e ' v ^; 

increase;pefiod coli 

38 sets default data acquisition time in the EPG control- " ~ ' 
ler 35."f hen, the process ''goes tb'step' S28. ' ; ' : '' ' 
[0041] ATsiep ^e/""'^^^ E^G" 3 corrtf8lieV;^36 judges ■* ! 
whether the present time is the thus-set d^acqUisifion^ N ; 
time. If rtls judged that ^ 

data acquisition Jtime, thS' pVocess 'goes' 'to step b S29, 1 r at 
where,' E PG !data is acqiii red and "stored in the EPG - ,j u - 

memory "36. [ "" " ■ ' ■ v 

[0042p iHt is judged afstepS28 thatth'e present time' :j0 ro 

^HDP^O^Cj n'l^-'p^jfj ^n'y-ji^^'-k^C'i f^tKb ^-"i 1 ^"; f ~'U[nf*-'i"i't* to 

is not the thus-set data acquisition time, the processes " 
finished. ^ ^ _ _ _ -, &U '^\^ 

[0043] !i If iris;juda^d at ste|> T S2i thlt data for a rate ^ a ^ 
increase period has been set in the EPG controller 35, 
the process goes to step S28. 

[0044] v f ltWis'judge^1at^te^ f S^ - ni 
be acquired also. at time other than the; time of rate ih- 
c reasei trie" process gbes^tostep S29, v/here E PG data" ' ° 
is acquired and stored iri the EPG memory 36. 
[0045] :'l?^0s^ 'that ^9>e^^\^bc\;'' 

curresd rip EPG c^ta acquisition riequest^'tfte process js iv ' Uj 
finished.* ' ' '" : ' " "' Jf ' '*",.■ . " / 

[0046] As described above, the inforrnation receiving 
apparatus £[ can acquire E PG ; 'data'onlyjri rate increase ■ ' 
perbds ^encys-w^ 'transmission "rate of 1 " 

E PG i nformatioh' should be " inc^eased^may be det e ' 
mined by management arid the information receiving ^ 
apparatus 2 may be caused to operate in accordance 
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with the management. 

[0047] Fig. 9 shows an Elf f orm that defines a ^de- 
scription format of EPG data of current and next pro- 
grams. A tabie ID (table_id) on the second line of. the 
EIT to a last table ID (last_table_Jd) on the 1 6th line are s 
a header portion to be used for identification of this EIT. 
An event lp^(event_Jd) op the 18thjine and the following 
items are for description of transmission information re- 
lating to the. current and n ext prog rams, ,and has a loop 
structure to f allow Repetitive description of transmission iQ. 
information. relating to a plurality of programs, the trans : 
mission inforrnatipn relating to the. cur rent and next pro- 
grams consists otprogram start hours, program lengths, 
and other.information. information relating to a program 
such as a program title^pi; a genre of^e proa/am^can \s 
be described, in a descriptor pn f the 25tfi j in e \J t ' ' 
[0048] Fig. 1 0 shows a d escript/pap^ 
statuses of schedule EP f G data,th"at are described in the . 
descriptpr.of. EPG data.of, current and next programs 
and indicate, program broadcast schedules^ to describe 20 
the statuses^ a.plurality of schedule c EPG data indicat- 
ing program broadcast schedules,/^ second to t s.ixth 
lines have ajcop structure. A.table ip./(tablejd).'bh'trier 
third line indicates, an ID T correspond inq to schedule 
EPG data indicating a program broadcast schedule. A 2s 
status Jlag (status flag) on the fourth line indicates that, 
the inf ormatjpn t ransm rtting apparatus J. is transmitting 
schedule. E^G. data indic^ 

gram broadcast sen ediile if it has a value " 1 , " aria* ' iridi- 
cates thatthe^nfprmatipn transmMing^apparatus 1 is not^ v 30 
doing , so If , it tias ' a Value ""OV" A version number 
(version xiumberlonthe fifth line indicates a value that 
allows the information recerving^apparatus 2 to recog-_ . 
nize whether the content is the- same as in "an already!, 
acquired descriptor.: t . . , 35 

[0049], , As ..described, above, by reading out the coh- 
tents of the^descriptor of EPG data of current and next 
progranis, the information receiving apparatus 2 can J ' 
recognize, at the re-transrhissioh cycle of the EPG data ' 
of current and next programs, the transmission statuses . Ap 
of schedule EPG,, data indicating program broadcast J 
schedules. 

[0050] ^ ( Fig. J 1 is a flowchart showing a process of the ' " , 
information, receiving apparatus 2 for acquiring data of 
the transmission statuses of schedule EPG data indicat- 45 
ing pr.qgrarn broadcast schedulesr At step S11 J'the sys-. fc " ' 
tern controller 38, reads out the descriptor of EPG data 
of current and, next, programs. At step S12, the system 

controller 38 judges .whether the descriptor of the EPG 

• J ■ v ' ; ' : 1 v r r.- .tni 1 ; «, ft o J o on t' tj t r - 

data of ^current and next programs includes data that in- 50 

dicates.the transmission status of schedule EPG data 

indicating a program broadcast schedule. If it is judged 

that the descriptor of the EPG data of current and next 

programs includes data that indicates the transmission 

status of schedule 'EP(3 data indicating ,a prog mm $5 

broadcast schedule, the process goes to step S 13, 

where a table ID and a version number is read put. 

[0051] At step S14, the system controller Se.judges^ , 



whether there exists already acquired data relating to 
the transmission status of schedule EPG data indicating 
a program broadcast schedule corresponding to the ta- 
ble ID that was read out at step S13. If it is judged that 
there exists already acquired data relating to the trans- 
mission status of schedule EPG data indicating. a pro- 
gram broadcast schedule, the process goes to step S1 5. ^ 
At step S15, the system controller 38 judges whether 
the version number has been updated by comparing the 1 
version number that is included in the already acquired 
data relating t to the transmission status of schedule EPG 
data indicating a "program broadcast schedule with the 
version number read out at step SI 3. If it is judged that 
the version number has Been updated, the process goes 
to step S16, ; where the system controller 38 reads but 
the data of the trahsmission status of schedule EPG da- 
ta indicating a program [ broadcast schedule and stores 
it in a prescribed register inside the system contirdller 38. 
[0052] If it is judged at step S14 that there is no al- 
ready acquired data' 1 relating to the transmission status 
of schedule EPG data indicating "a program broadcasT 
schedule, tRe prckiess goes to step SI 6, where the sys- 
tem controller 38 reads out the data of the transmission 
status of schedule EPG data indicating a program" 
broadcast schedule and stores it in a prescribed re'gistisV 
inside i^the i system controller 38'. ■ ™ ! ' / ' 

[0053] /If it is judged at 1 step SI 5 that the version 
n umber has riot been updated yet, th e process goes- to ' 
step S17. , '. ' ^ I r y . 

[0054] At step! S'1 7, the system controller 38 judges 
whether there exists next data that 1 indicates the trans- 
missiori status of schedule EPG data indicating a brb- 1 
gram broadcast schedule! If rt is judged that there exists 
next data that indicates a transmission statu s'Sf sched- 
ule EPS data indicating a program broadcast schedule/ 
the process returns to step S13 to repeatSBxecu^ipri'or 
step SI 3 and the ^following t steps. 1 ■' 

[0055] If it is judged at "step ST2 that the descriptor of 
the EPG, data of current and next programs includes rib 
data that jndicates a/trahsmission state of schedule 
E PG ( data indicatingVp rPgVam s brbadcast sch tR & ' 
process is finished. If it is judged at step S17 that there 
exists no next data thar indicates a transmission state 
of scrVeiduie c EP6 data indfcating a 'program brbaocasf 
schedule, the process is finished. 
[0056] As described above;' the inf ormirtion receiving 
apparatus 2 can rec^rtz&'at^ cycle 
of EPG, data of current and next programs, the transmis- 
sion statuses, of schedule EPG data indicating latest 
program broadcast schedules by reading out the con- 
tents of the descriptor of the EPG data of current arid 
next programs. 

[0057] Fig. 1 2 shows a form of a table information ta- 
ble (TIT) that defines a description format of SI that in T 
dicates presence/absence of each piece of table infor- 
mation of an E IT or the like, a transmission cycle of EPG' 
data; an updating date and time of EPG data, etc. The 
descriptions from a table ID (table_id) on the second line 
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01 the TIT to a last table ID (last_table_Jd) on the 1.6th 
line represent a header portion to be used tor identifica- 
tion of this TIT. A table ID (table_id) on the 18th line and 
the following items describe transmission information 
relating to an EIT and has a ioop structure to enable re- $ 
petitive description of transmission information relating 

to a plurality of ,EITs. The transmission information, re- 
lating to an EIT consists of a re-transmission cycle of 
the EIT, last updating time, a transmission status of the 
EIT, etc. " ' " * _ ',. ' .^-[ ^'[^ " \*. , 10 

[0058] By utilizing transmission information relating to 
EITs that is described in SI according to the above TIT 
description format, the information receiving apparatus 

2 can recognize the transmission statuses of schedule 
EPG data indicating program. broadcast, schedules, by is 
executing a process equivalent to the one shown in Fig. 

[0059]. As described above, the information receiving 
apparatus 2 can recognize, t in a short time, the trans- 
mission statuses of schedule EPG data indicating trans- 20 
mission-side program broadcast schedules. . . 
[0060] In this specification, the term "system" means 
the entire apparatus that consists of aplurality of appa- 
ratuses. , 

[0061] f Not only, recording media such as a magnetic 2s 
disk, a CDrPOM, a.solid : state memory but also commu-^ 
nication media such as a netwbrk;and a satellite can be 
used as a provider for providing a L user with a computer" 
program for execution of the above-described process^ 

■ r . , 3 9- 

Claims ... 

1 . An information transmitting apparatus which trans- 
mits a plurality of signals after multiplexing those', 35 
comprising: v ., ..... _ 

multiplexing means'for multiplexing the plurality 
of signals; and . . I 

f .cpntrpLme*ans r for.cpn^ ra- 
tio among the plurality of ^signals in the multi- 

...plexing. means.;,. rt , , . 

. . .TiiL:»yv-;, mM *c r:ci:j?;,f: j r».e>; - ; : ;kv air;--, 

2. The information transmitting apparatus according 

to claim 1 , wherein the transmitting apparatus trans- 4 $ 
mits the plurality , of signal, as . a single transport 
stream. ^ t . f .v .••*"'*. - . ' 

3. the. infprmatjqn transmitting i . apparatus a^ 

to claim 1 , further. comprising database means for so 
providing data that relates to transmission rates of 
the plurality of signals at each time point, wherein 
the control means controls the multiplexing ratio 
while referring to the database means. 

" ' 55 

4. The information transmitting . apparatus according 
to claim 1, further comprising encoding means for 
one of the plurality of signals, wherein the control 



means controls an output rate of the encoding 
means. 

5. The information transmitting apparatus according 
to claim 1 , wherein the plurality of signals are pro- 
gram information, a video signal, and an audio sig- 
nal. 

6. An information transmitting apparatus which trans- 
mits program information after multiplexing it with a 
video signal and an audio signal,' comprising: 

video encoding means for encoding the video 
signal; " . 

audio encoding rneans for encoding the audio 
signal; 

program information data generating means for 
generating data of the program iniforrnatidh;-' 
multiplexing means for multiplexing the data of 
the program information that is output from the 
procjram 'information data ■generating rnearis - 
with video data that is output f rom the video eri : 
coding means and audio dataMhat is output 
from the audio encoding means; and 
control means for controlling a data output rate 
of the video encoding means, a dataoutput rate 
of the > audio encodin g means, a;datk output rate 
of the program information data generating 
means, and a multiplexing ratio amohg'the vid- 
eo data, the audio data, and the data of the pro- 
gram information jn the multiplexing means. " 

7. An informatioatransmitting method for transmitting^ 
a plurality of signals after multiplexing those, com- 
prising: : ( 

a multiplexing step of m u Itiplexin g the plurality 
of signals; and ' ' 

a control step of controlling a multiplexjng ratio 
among the plurality of signals irvthe rnultipiex- 
jng step. , . •. « 

8. The information" t ransmittirig m ethidd according * to 
c (aim 7, wherein the 'control step controls tfie 3 mu Iti- 
plexingjatio while referring to data that relates to 
transmission rates of the'piurality df signals at each 
time point. 

9. The information transmitting method according to 
claim 7, wherein the plurality of sighals are program 
information, a video, signal, and an audio 1 signal. 

10. An information transmitting method for transmitting 
program information after multiplexing it with a vid- 
eo signal arid an audio signal, characterized by 
comprising: / 

a video encoding step of encoding the video 



7 



13 



EP 0 966 164 A2 



14 



signal; 

an audio encoding step of encoding the audio 
signal; 

a program information data generating step of 
. generating, dataoirthe program information; 

,!a multiplexing, step of multiplexing the data of ^ 
the program information that is output by the ' 
program information data generating step with 
video.data that is output by the video encoding 
step and .audjp datajhat js output .by the audio 
enc^jng ^step;^ and ; (( ^ V 

a control step of controlling a data output rate 
of the video encoding^step, a data output rate 

* of the audio' encoding step, a data output rate 
of the :; program ^nfprmatipn „data . generating 
step," and a multiplexing ratio among the video 
data, the audio data, and the data of the pro- 
gram information in the multiplexing i ;step. 

11. A provider for;prbyiding a^ computer-readable pro- 
gram, for. caus ing an jnf ormatiop transmittiog^appa- 
ratus which transmits a plurality of signals after mul- 
tiplexing those. to.execute a process comprising: 

a r^ulti^l^ing step of multipjexingthe plurality 
'bf'sTghlalsTahd* \ 
, a control step of controlling a multiplexing ratio 

amopg ,,th e , p ju rahty of s ignals . in the m u (tip lex- 

12. The provider according to ( claim ,11, wherein i the 
contrblstep controls the multiplexing ratio while re- 
ferring to data that relates to transmission rates of 
' the.^iurafi^ of, signals at each time point . 

13. The provider according to claim 11, wherein the piu : 
rajity:, pf.^ignals are program Jnformation, a video 
signal, and ari audio 1 signal ' * " Y 

14. A provider fonVproviding a cbmputer-readabie pro- 
gram for causing an information transmitting appa- 
ratus which transmits program information after 
multiplexing it with.a videosignal and an audio sig-„ 
nal.to execute a process comprising: , 

a video encoding step of encoding the video 
signal; ' , 

an audio encoding step of encoding the audio 
signal; ' ' . , . 

a^p rog ram information data gene rating step of 
^ jgeneratin^ thefprogram information; 
a multiplexing step of multiplexing the data of 
the program information that is output by the 
program information' data generating step with 
\ yiHep data thaVis^utput by the video encoding 
step and audio data that is output by the audio 
encoding step; and 

a control step of controlling a data ouftiut rate 



of the video encoding step, a data output rate 
of the audio encoding step, a data output rate 
of the program information data generating 
step, and a multiplexing ratio among the video 
5 data, the audio data, and the data of the pro- 

gram information in the multiplexing step. 

15. An information receiving apparatus which receives 
program information that is multiplexed with a video 
10 signal and ah audio signal and displays the program 
information together with the video signal, compris- 
ing: . . ' 



separatirig means for separating the program 
15 information that is multiplexed with the video 

signal and the audio signal; 
storing means for storing the program informa- 
tion separated by the separating means; and 
' control rheans for controlling operations of the 
20 separating means and the storing means in ac- 

cordance with" a transmission rate of the pro- 
gram information. 

16. The information receiving apparatus according' to 
25 . claim 15, wherein the control means controls the 

operations of the separating means and the storing 
means so that* the program information is acquired 
only ih'a^re'sc'rtbed'pefiod when the transmission 1 
rate of the prog ram;' information is high. 
30 ' >-: 

17. An information receiving method for receiving pro- 
gram information that is multiplexed with a video 
signal and an audio signal and displaying the pro-' 
gram information together with the video signal, 

35 comprising: 

a separating step of separating the program in- 
formation that is multiplexed with the video sig- 
nal arid the audio signal; 
40 a storing step of storing the program -irif orma- 

tibri separated *by the separating means; and 
' k control step^of controlling operations' of the 
separating step and the storihg step in accord- 
* ance with a transmission rate of the program 

45 ihfbfr^ation/ ' - ■ ^ * Jr - : ' Ji 

18. The ''information receiving' method according 5 to 
claim 17, wherein the control step controls the op- 
erations of the separating means and the storing 

50 means so that the c pfogfanri information is acquired 
only in a prescribed* period when the transmission 
rate of the program information is high. ' 

19. A provider for providing a computer-readable pro- 
55 gram for causing an information receiving appara- 
tus which receives program information that is mul- 
tiplexed with a video signal and ah audio signal and 
displays the program information together with the 
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video signal to execute a process comprising: 

a separating step of separating the program in- 
formation that is multiplexed with the video sig- 
nal and the audio signal; 
a storing step of storing the program informa- 
tion separated by the separating means; and 
a control step of controlling operations of the 
separating step and the storing step in accord- 
ance with a transmission rate of the program 
information. 

20. The provider according to claim 19, wherein the 
control step controls the operations of the separat- 
ing means and the storing means so that the pro- 
gram information is acquired only in a prescribed 
period when the transmission rate of the program 
information is high. 

21 . A broadcasting system having an information trans- 
mitting apparatus which transmits program informa- 
tion after multiplexing it with a video signal and an 
audio signal and an information receiving apparatus 
which receives the program information that is mul- 
tiplexed with the video signal and the audio signal 
and displays the program information together with 
the video signal, the information transmitting appa- 
ratus comprising: 

video encoding means for encoding the video 
signal; 

audio encoding means for encoding the audio 
signal; 

program information data generating means for 
generating data of the program information; 
multiplexing means for multiplexing the data of 
the program information that is output from the 
program information data generating means 
with video data that is output from the video en- 
coding means and audio data that is output 
from the audio encoding means; and 
control means for controlling a data output rate 
of the video encoding means, a data output rate 
of the audio encoding means, a data output rate 
of the program information data generating 
means, and a multiplexing ratio among the vid- 
eo data, the audio data, and the data of the pro- 
gram information in the multiplexing means, 
and the information receiving apparatus com- 
prising: 

separating means for separating the program 
information that is multiplexed with the video 
signal and the audio signal; 
storing means for storing the program informa- 
tion separated by the separating means; and 
control means for controlling operations of the 
separating means and the storing means in ac- 
cordance with a transmission rate of the pro- 



gram information. 

22. An information transmitting apparatus which trans- 
mits program information after multiplexing it with a 
5 video signal and an audio signal, comprising: 



program information data generating means for " 
generating program information data including 
information of a transmission status of the pro- 
gram informal ion; and V 
multiplexing means 'for multiplexing the pro- 
gram information data generated by the pro- 
gram information data generating means with 
an encoded version of the video signal and an 
encoded version of the audio signal 
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23. An information transmitting method fort ransmitting 
program information ^ after multiplexing it with a vid- 
eo signal and an audio signal, comprising: 

a program information data generating step of 
generating program information data including 
information of a transmission status of the pro- 
gram information; and 

a multiplexing step jof multiplexing the program 
, information data generated by the; program in- 
formation data generating "means with an' en- 
coded, version of the video signal and an en- 
coded version of the audio signal. 

24. A provider for .providing a computer-readable pro- . 
gram for causing an information t\trahsmttti.ng appa- 
ratus which, transmrts program information after 
multiplexing it with a video signal and an audio sig- 
nal to execute a process comprising: 

a prog ram inf prmation . data gen e rati n g st ep v qf 
, generating program information data including 
information of a transmission status^oif the pro- 
gram information; and f 
_ } a mul^ program 
^ . jnf qrr^tioh, o^j^^enerated. in the program in- 
formation .data generating, means with an en- 
coded version of the video signal and an en- 
coded version of the audio signal. _ 

25. An information rece ivjn g appa ratus which receives 
program information that is multiplexed with a video 
signal [and an audio signal and displays;the program 

so information together with the video signal, compris- 
ing: \ . ' . , . . 



separating means for separating program infor- 
mation data that is multiplexed with the video 
signal and the audio signal; and 
extracting means for extracting information of 
a transmission status of the program informa- 
tion that is included in the program information 
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data separated by the separating means. 

26. An information receiving method for receiving pro- 
gram information that is multiplexed with a video 
signal and an audio signal and displaying the pro- 5 
gram information together with the video signal, 
comprising: 

a separating step of separating program infor- 
mation data that is multiplexed with the video 10 
signal and the audio signal; and 
;an exacting step of extracting information of a 
transmission status of the program information 
tr^at is included in the program information data 
separated by "the separating means. is 

27. A provider for providing a computer-readable pro- 
gram' for causing an ihformatiph receiving appara- 
tus'whicH'receryes /program information that is mul- 
tiplexed with a video signal and ah audio signal and 20 
displays the. program information together with the 
video^signal to! execute a process comprising: 



25 



" a 1 separating step of separating program infor- 
mation data that is multiplexed with the video 
. signal arTcPth e audio signal; and * 

11 an extracting step of extractihg information of a 
transmission status of the program information 
that is included in the program i information data 
separated by the"separatihg means. J $o 

28. A br^Sca^ having an information tran^^ 

m ittiri ^apparatus which transmits program inforfha-* 
tion after multiplexing it with a video 'signal and an 
audio signal and ah iriformaViori receiving apparatus 35 
which receives the prbgramMnfb^ 
telexed with the video signal and. the audio signal 
arid displays the program information together with 
the vidfe signal; the information trahsmrttihg appa- 
ratus cdmprrsing: 1 ! V , 40 

f Fj mocfram i information data generating m l earis for 

-~»l mntDOiC i i , Lij>i- : u,ifV-.*r. ■:.■;*>.. 

generating program information data including 
information of a transmission status of the pro- 
gram information; ,and 45 
multiplexing means for multiplexing the pro- 
gram information data generated by the pro- 
^ gr/ani ,inf orrpat ion data generatiri g means with 
: ' ^an^en^^ci. version qf the video' dlgniai and an 
encoded "version of ' the audio signal, arid the so 
information receiving apparatus comprising: 
separating means for separating the program 
information data that is multiplexed with the vid- 
eo signal and the audjo signal; and 
extracting means for extracting information of ss 
a transmission status of the program informa- 
tion that is included in the program information 
data separated by the separating means. 
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FIG. 8 
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FIG. 9 



SYNTAX 



NUMBER OF BITS MNEMONIC 



eventjnformation () { 
table id 



CRC_32 
} 



section_syntaxlindicator ■ 
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